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The present invention identifies the global changes in gene expression 
assocd. with liver cancer by examg. gene expression in tissue from normal 
liver, metastatic malignant liver and hepatocellular carcinoma (HCC) . 
Gene signatures were obtained by hybridizing cDNA from liver samples mRNA 
onto the Affymetrix HuGeneFl array and the Human Hu35k set of arrays. 
There are 8479 genes and ESTs in the pos . Gene Signature for the HCC 
tumors, and a total of 23,233 genes and ESTs are included in the neg. Gene 
Signature of the HCC samples (e.g., all the genes that have been 
completely turned off during tumorigenesis, as well as those genes that 
are not usually expressed in liver tissue) . A differential comparison of 
the genes and ESTs expressed in the normals and the two different types of 
liver tumors identifies a subset of the genes included in the pos. Gene 
Signatures that are uniquely expressed in each sample set. A no . of the 
tumor-expressing genes are closely examd. to det. if their expression 
patterns correlate with previous reports published in the literature, and 
to define a logical relationship between the gene and 

hepatocarcinogenesis . The present invention also identifies expression 
profiles which serve as useful diagnostic markers as well as markers that 
can be used to monitor disease states, disease progression, drug toxicity, 
drug efficacy and drug metab. 
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AB Methods and compns . that are useful for detecting deficiencies in 

dihydropyrimidine dehydrogenase (DPD) levels in mammals including humans 
are described. Cancer patients having a DPD deficiency are at risk of a 
severe toxic reaction to the commonly used anticancer agent 5-f luorouracil 
(5-FU) . DPD genes from human and pig are cloned and characterized and PCR 
methods and primers for detecting the level of DPD mRNA in a patient are 
designed. Also claimed are methods for expressing DPD genes in transgenic 
organisms. Expression vectors that employ a DPD nucleic acid as a 
selectable marker are also claimed. This selectable marker functions in 
both prokaryotes and eukaryotes. The pig cDNA was cloned from a liver 
expression library in . lambda. gt 11 by antibody screening. Mapping of the 
human gene and expression of the swine cDNA in Escherichia coli using a 
trp-lac promoter are demonstrated. The enzyme manufd. in E. coli used the 
same ping-pong mechanism as the native swine liver enzyme. One case of 
DPD deficiency in human was found to be due to deletion of an exon. 



